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IN THE CLAIMS; 

1-16. (Cancelled) 

17. (Currently Amended) A method for modulating growth or 
generation of hair comprising administering a prostaglandin EP4 
receptor ligand in an amoixnt effective for modulating growth or 
generation of hair to human or an animal; wherein the said 
prostaglandin EP4 receptor ligand is a 5, 6, 7-trinor-4, 8-inter-m- 
phenylene PGI2 derivative of the following Formula (I) or a 
pharmacologically acceptable salt thereof : 



R 




(I) 



wherein 



is 



(i) 




R2 R2 
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wherein ia hydrogen, — G^—G ^ linear allcyl, — or branched 

alkyl , trif luoromethyl , C( = Q) R^, or — C(=0) 0 R^, wherein R^ -^es 

€3,— linear alkyl, — G^— G^ ^ branched alkyl, — G^— G^ ^ cycloalkyl, — 
aralkyl, phenyl or aubatituted phenyl — (wherein the subatituent ia 
at least one fluorine, — chlorine , bromine , — iodine, 
trif luoromethyl , — G^—G^ r alkyl, nitro, cyano, methoxy, phenyl, 
phcnoxy, p acetamidebenzamidc, CII=N NH C(=0) NH 5 _ NH C( = Q) — Phr? 



NH C(=0) — NH^f-? — and the two R^s may be the oame or different; R ^ 
is hydrogen, — G^-G^, alkyl, — G^—G ^ acyl, — G^-^j ^ aroyl, — G:;^-^^ ^ aralkyl, 
tctrahydropyranyl , — tetrahydrof uranyl , — 1 ethoxyethyl, — allyl, — tert 
butyl or tort butyldimcthylsilyl. 



wherein R^ is 

(1) hydrogen or pharmacologically acceptable cation, 

(2) C1-C12 linear alkyl or C3-C14 branched alkyl, 
S-R^ 

wherein g is a valence bond, — or linear or branched alkylcnc 
represented by the formula C^ H ^ wherein t represents an integer 
of 1 to 6, R^ is C ^-^Gj ^ cycloalkyl, or C^ —G ^ cycloalkyl 
substituted with 1 to 4 r'^s wherein r " ^ is hydrogen or C^ —Gs alkyl, 

t^GH^Of^GHa 

wherein n represents an integer of 1 to 5, 
45^ Z-^ 




4iif -COOR^ 
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wherein Z io defined ao the oamc as the above, Ar io phenyl, — et- 
naphthyl, — ^ naphthyl, — 2 pyridyl, — 3 pyridyl, — 4 pyridyl, ex furyl, 
P furyl, — a thicnyl, — thienyl or aubatituted phenyl — (wherein the 
oubotituent is the samo ao the aiibstituent defined for the 
aubotitutcd phenyl mentioned above) , 
G^H^GGGR^ 

wherein t is defined as the game as the above, — is hydrogen or 
Q^—G s alkyl, 

GfeH3^N4R^f5 

wherein t is defined as the oame ao above, — is hydrogen or C^ —Gs 
allcyl, — and the two R ^ a may be the same or different, 
4*^ GtHR ^) C(-0) 

wherein R^ ia hydrogen or benzoyl, — R ^ ia phenyl, p bromophenyl, 
p chlorophcnyl , p biphenyl, p nitrophenyl, — p benzamidephenyl or 
2 naphthyl, 

GpH^p-W-^^ 

wherein p represents an integer of 1 to 5, — W is — CH=CH , 

CII=C(R^ -) er^ 

C = C — wherein R^ is C^ — € ^ linear alkyl, C ^-€ ^ branched alkyl or 

€9^-09^ aralkyl, R^ is hydrogen, — Gj,— linear alkyl, — G^— 
branched alkyl or C^i aralkyl, — 
CIKCII ^GR^H 

wherein R^ ia C^ -G^ alkyl or G^ acyl, and the two R^s may be 
the same or different. 
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R15 R15 




wherein R rcprGOcntG is hydrogen, — G^—G^ r linear alkyl, — or C4 

branched alkyl, trif luoromcthyl, C(-0) R^ er — C(=0) O R ^ 

wherein R^ io C^ —G ^ linear alkyl, — G^—G ^ branched alkyl, — G^—G^ 
cycloallcyl, — G?— aralkyl, — phenyl or oiibotituted phenyl — (wherein 
the oubotituent ia the game aa the oubotitucnt defined for the 
sxibstitutcd phenyl mentioned above) , — and the two R^a may be the 
oame or different; R^ ia hydrogen, C^ -G ^ linear alkyl, — G^—G^ 
branched alkyl, — phenyl or aubatituted phenyl — (wherein the 
subgtituent ia the oame aa the subatituent defined for the 
a\ibotituted phenyl mentioned above) , — e^? 

C( = 0) R^ wherein R^ rcprcaenta C ^— Gj ^ linear alkyl, C^ —G^ 
branched alkyl, — G^—G ^ cycloalkyl, C: r-^^ aralkyl, phenyl or 
aixbatituted phenyl — (wherein the aubatituent ia the aame aa the 
aiibatituent defined for the aiibatituted phenyl mentioned above) , 
-Hrvf (ii) -CH2-R^^ 
wherein R"*"^ is 
(1) 




H 

N. 



N— N 
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N— N 




wherein represents hydrogen, C1-C12 linear alkyl, C3-C14 
branched alkyl, phenyl, substituted phenyl (wherein the 
siibstituent is the same as the substituent defined for the 
substituted phenyl mentioned above), or -C(=0)-R^^ wherein R^^ is 
C1-C12 linear alkyl, C3-C14 branched alkyl, C3-C12 cycloalkyl, C7-C12 
aralkyl, or phenyl, or substituted phenyl — (wherein the 
g-Qbatitucnt is the same as the aiibatitucnt defined for the 
siibstitutcd phenyl mentioned above) , 
(3) 
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(5) 




OH 



wherein X represents -O- or -S-, or 



azidc, 



1^ 



wherein rGprcacnta hydrogen, — fluorine, — chlorine , bromine , 
iodine, — cyano or C ^—B^ alkyl, — and all of the R^a may be the aame 
or different. 



wherein R repreoenta hydrogen, — G^-€ 4 alkyl, phenyl, — anbatituted 
phenyl — (wherein the substituent is the aame ao the subatitu eBfe 

defined for the oubatituted phenyl mentioned above) , Gtfc— 9R^ 

(wherein R^ ia C^ — Gj ^ linear alkyl, C^ —G^ branched alkyl, — G^—G^^ 
cycloalkyl, — G^-G ^ aralkyl, phenyl, or oiibatituted phenyl — (wherein 
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the aiibstitucnt io the aamc ao the oubatitucnt defined for the 
oiibotituted phenyl mentioned above) , — or pharmacologicQlly 
acceptable cation, — and the two R ^ a may be the same or different, 

(vii) N-B^^f^ 

wherein is hydrogen, — Gj,-€j ^ linear alkyl, — G^—G^ branched 
alkyl, C^ - 

€3 ^ cycloalkyl, C ^- ^ cycloalkylalkyl , C ?— 9^^ aralkyl, C( = Q) R ^— 

C(=0) O R^ - 

— SO^-i^^i — phenyl or substituted phenyl — (wherein the substituent is 
the same as the substituent defined for the substituted phenyl 
mentioned above) , — R ^ is C^ —G ^ linear alkyl, — G^—G ^ branched 
alkyl, — G^-^ ^ cycloalkyl, — G^^—G^ aralkyl, phenyl or substituted 
phenyl — (wherein the siibstitucnt is the same as the substituent 
defined for the substituted phenyl mentioned above) , — the two R^ -& 
may be the same or different — (when one of the R^s is — SO^-^^— 
the other R^ is not — BQ^-^^^ 

(viii) {Ci^OClh h.-^ 

wherein k — is an integer of 1 or 2, — e^^ 
4«e) C(=0) N( R^ f^ 

wherein R^ is hydrogen, — G^—Gq ^ alkyl, — G^—G ^ cycloalkyl, — phenyl , 
substituted phenyl — (wherein the substituent is the same as the 
substituent defined for the siibstituted phenyl mentioned c± > ove) , 
€4— cycloalkylalkyl, — Gq.—Gq ^ aralkyl, — cyano or — SG^-R^ wherein 
R ^ is C^ —G ^ alkyl, — G^—G ^ cycloalkyl, phenyl, — siibstitutcd phenyl 
(wherein the substituent is the same as the substituent defined 
for the substituted phenyl mentioned above) , — G4— £3^ 
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cycloQlkylalkyl, or C^ —Gq^ aralkyl, and the two R^s may be the 
game or different — (when one of the R^a io — SO^^—R^-, — the other R^ 
ia not 

Y is hydrogen^ — G^—G ^ alkyl, — fluorine, — ehlor ine , bromine , — f ormyl , 
methoxy or nitro ; 
B is 
(i) 




Q 



wherein V is 
(1) -€Ha€H3— r 

4^^ C = C , 

434- -CH=C(R^^)- 

wherein R^-"- is hydrogen, C1-C5 alkyl, fluorine, or chlorine, 
bromine or iodine, 
Q is 
(1) =0 
4^ 

— R32 

OR33 

434- 
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— R: 
— R 



32 
32 



wherein R^^ is hydrogen, C1-C4 linear alkyl, C3 or C4 branched 

alkyl, or trif luoromethyl-^ C(=0) R^, or — C(=Q) 0 R^ wherein R^ 

rcprcocnta C^ —G^ a linear alkyl, C^ — G^^ . branched alkyl, — G^— 
cycloalkyl, — &r~G ^ arallcyl, phenyl or aubstituted phenyl — (wherein 
the substituent ia the aame aa the oubatituent defined for the 
aubotitutcd phenyl mentioned above) ; R^^ is hydrogen, C1-C4 alkyl, 
C1-C12 acyl, or C7-C16 aroyl-? — G^i-Gj ^ aralkyl, — tctrahydropyranyl , 
tetrahydrof uranyl , — 1 ethoxyethyl, — allyl, — tert butyl or tert 
butyldimethylailyl , — and the two R^a may be the same or 
different ; R^^ is hydrogen, fluorine, chlorine, bromine, iodine, 
cyano or C1-C4 alkyl, and the two R^^s may be the same or 
different ; 



(1) -Z-R^^ 

wherein Z is a valence bond, or linear or branched alkylene 
represented by the formula Cj :H2 t wherein t represents an integer 
of 1 to 6, defined ao the same as the above, R^^ is G^—G^ ^ linear 
alkyl , — G^— G^ 4 branched alkyl, C3-C12 cycloalkyl, G4— Gi^ 
cycloalkylalkyl , — G^-G^^ cycloalkyl oubotituted with 1 to 4 R ^-s 
(wherein R^ is hydrogen or G^ alkyl) , — G4"-G3 ^ cycloalkylalkyl 
oubotituted with 1 to 3 R^ -s — (wherein R^ io defined ao the oame 
ao the above) or phenyl-^ — oubotituted phenyl — (wherein the 



R- 



30 



IS 
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GubDtitucnt io the Game ao the aubotitucnt dGfinod for the 
aiibstituted phenyl mentioned above) , a naphthyl, § naphthyl, — 2— 
pyridyl , — 3 pyridyl, — 4 pyridyl, ee furyl, furyl, tt — thienyl or 
thicnyl , 
g O 

wherein Z and are defined ao the oame ao the above, 
Z CII=C(R^ >a 

wherein Z and R^ are defined aa the oame ao the abov e^ — and the 
two R ^g — may be the oame or different, — e^? 

-H^ Z C = C R^ 

wherein Z and R^ are defined ao the oame ao the above. 



wherein Q, — R and R are defined ao the oame ao the above, — aad 
the two R^o may be the oame or different, — e^e 



Q 





Q 
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wherein V, — Q and are defined as the aame as the above; 

E represents hydrogen or -OR^"^ wherein R^^ is defined as the same 
as the above; 
A is 
(i) 




wherein m represents an integer of 0 to -5- 2, G represents 
hydrogen-7 — fluorine, — chlorine , bromine , — iodine, — trif luoromcthyl , 
€3,-^ 4 linear alkyl or C^ —G ^ branched alkyl, — and all Go may be the 
oame or different, 
(ii) 




wherein j represents an integer of 1 to 4 , p represents an 
integer of 0 or 1, G is defined as the same as the above, and all 
Gs may be the same or different, 
(iii) CH=CII Cll a— 

■H^^ GHa CIUCII , 

GHa O Clh — 
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4^ 



-O-CH2-, 



(vii) (iv) -C = C-, or 

(viii) (v) -C=C- (trans) . 

18-19. (Cancelled) 

20. (Currently Amended) The method according to claim 17, 
wherein the said 5, 6, 7-trinor-4, 8-inter-m-phenylene PGI2 
derivative is represented by the following Formula (II) or a 
pharmacologically acceptable aalt thereof : 




E 



B 



(II) 



wherein R 



39 



IS 



(i) 




R4q R40 



13 



Appl. No. 09/980,197 
wherein R"^ ig hydrogen, — 6^—6 4 linear alkyl or trif luoromethyl, 
the two R" * ^ may be the same or different, 
4iif -COOR"^ 

wherein R*^ is hydrogen, a pharmacologically acceptable cation or 

C1-C12 linear alkyl, 

(iii) 



R42 R42 




SR43 



wherein R" * ^ io hydrogen, — e^— € 4 linear alkyl or trif luoromethyl, 

the two R' * ^a may be the oame or different, R" * * i3 hydrogen, — 61—64 

linear alkyl, phenyl, or — C( = 0) R" * ^ wherein R" *^ ropreaento C ^— €4 

linear alkyl, 

4iv4- or (ii) -CH2-R" 

wherein R*^ is 

(1) 



H 




N— N 

(2) 




o 
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or 



(3) 




N 



i 

OH 



wherein X is defined in claim 17, 
-M 

wherein R" * ^ rcprcaGnto hydrogen, — fluorine, — cyano or Ci - ^ alkyl, 
and all R * ^a may be the same or different, 

O 



'OR47 



wherein R" * ^ reprcaento hydrogen, — Gj,— €4 alkyl, — or a 
pharmacologically acceptable cation, — and the two R '* ^s may be the 
□ame or different, — ea? 
(vii) 

wherein R '* ^ io hydrogen, C(=0) R' *^-eg — SQs-R' ^ wherein R "* ^ ia C ^— 64 

linear alkyl or phenyl, and the two R^s may be the game or 
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different .(when one of R '*^ 3 ia — SG^-R*^ , the other ia not — S©*- 

Y is hydrogen, fluorine, — ehlorine or bromine, 

B is 

(i) 




wherein V is 
(1) -GihGlh—r 
C^C , 

ea? 

43^ -CH=CH-, 
Q is 

-m- 

"R^ 

R50 
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wherein is hydrogen, C1-C4 linear alkyl, €^ or C 4 branched 
Qlkyl , or trif luoromethyl , R^^ is defined in claim 17, the two 
R ^3 may be the Game or different, R^^ is defined in claim 17, and 
the two R^^s may be the same or different, Z is defined in claim 
17, and R^'^ is defined in claim 17, Gj ^ cycloalkyl, — G^-G^^ 
cycloallcylalkyl , — G^— G^ a cycloalkyl oubatitutcd with 1 to 4 R^ e 
(wherein R^ io hydrogen or C^ :— ^ allcyl) , C^ —G ^ cycloalkylalkyl 
3\ibstitutcd with 1 to 3 R ^b — (wherein R^ io defined ao the aamo 
aa the above), phenyl, — oubatitutcd phenyl — (wherein the 
aubotitucnt is the aamo as the Gubatituent defined for the 
substituted phenyl in claim 17) , — e t naphthyl, — ^ naphthyl, — 2— 
pyridyl, — 3 pyridyl, — 4 pyridyl, a furyl, ft furyl, et thienyl or ^ 



wherein Q, R^ -, — Z and R arc defined as the same qo the above, 
and the two R^g may be the oame or different, — ea? 



thienyl. 
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wherein V, — — Z and are defined as the aamc aa the above, 
E rcprcoents the following in the definition of is defined in 
claim 17, 
A is 
(i) 




wherein m represents an integer of 0 to 2 3-, G is hydrogen, 
fluorine, — chlorine, — bromine , — iodine, — trif luoromethyl or C^ —G^ 
linear alkyl, and all Go may be the came or different, 
(ii) 




wherein j represents an integer of 1 or 2 , p represents 1 ^the 
following in the definition of claim 17 , G is defined as the same 
as the above, and all Go may be the same or different. 



(iii) CIUCII CII^ — r 

4iv4 GH a CII=CII , 

4v) GH a 0 Cll ^—r 

4vif -O-CH2-, 

(vii) C = C 

or 
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(viii) (iv) -C=C- (trans) . 

21. (Amended) The method according to claim 17, wherein the 
said 5, 6, 7-trinor-4 , 8-inter-m-phenylene PGI2 derivative is 
represented by the following Formula (III) or a pharmacologically 
acceptable aalt thereof : 




(III) 

wherein R^^ is 
(i) -COOR^^ 

wherein R^^ is hydrogen, a pharmacologically acceptable cation or 

methyl , or 

(ii) 



H 




N— N 



wherein Y is hydrogen or fluorine. 
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B is 



(i) 




54 



wherein R^^ is hydrogen, fluorine or C1-C4 alkyl, the two R s may 
be the same or different, Z represents the following in the 
definition of claim 17, R^^ is C5-C7 cycloalkyl, or phenyl, eae 
substituted phenyl — (wherein the aubatitucnt is the game as the 
gubatitucnt defined for the aubatitutcd phenyl in claim 17) , — ea? 




wherein Z and R are defined as the same as the above. 



E is hydrogen or -OH, 



A is 
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wherein m represents an integer of 0 to 2 , and G represents 
hydrogen or fluorine, — and all Gs may be tho aamc or different . 

22. (Currently Amended) The method according to claim 17, 
wherein the said 5, 6, 7-trinor-4 , 8-inter-m-phenylene PGI2 
derivative is represented by the following Formula (IV) or a 
pharmacologically acceptable salt thereof : 



wherein R is defined in claim 17, 
-fi^ GOGR** 

wherein ia hydrogen, — a pharmacologically acceptable cation or 
methyl , — 




B 



HO 



(IV) 



4ii4 



NH 




N— N 
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B is 




,55 



H OH 

(i) 



wherein Z represents the following in the definition of is 
defined in claim 17, R^^ is C5-C7 cycloalkyl or phenyl, or 



wherein Z and R^^ are defined as the same as the above, m 
represents an integer of 0 to 2 . 

23. (Currently Amended) The method according to claim 17, 
wherein ^the said 5 , 6 , 7- trinor-4 , 8-inter-m-phenylene PGI2 
derivative is represented by the following Formula (V) or (VI) : 




(ii) 




COOK 



H 
N 
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24. (Currently Amended) The method according to any one of 
claims 17 and 20 to 23, wherein the said method for modulating 
growth or generation of hair is a method for promoting growth or 
generation of hair. 



23 



